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(19) CHoj-oj^SI^(KR) 

(12) ^Dmm^M 

p| * (11) S?m^ 4111999-0062885 

TOL 27/10 (43) g?Htm 1999^07^26^ 



(21) 10-1998-0053628 

(22) 1998ai2jj03SJ 

(30) 97-350537 1997m2S19S Sg(JP) 

(71) ?t*MJ)\?\0M *IO«M0IAWA 7HJ0I 
S>'£^ £HE XlflCR Z!Q ^WOI 4-6 

(72) »37} CH?0t 

IJg^ EHE 2QQIBI-AI M^EIE^ 219-116 

SSS? EHE UAIEH1S flkBOKH SIEK3I 2196-327 
HHKttAI ir^SAI 

ae^ akmekihs ymnmM i-is-i 

(74) CHBI2J ^=^1 

(54) s^gg^i n a^g^ 

&E«i ssjassa a n amidol st* assAhsaas sh aie-i^ ssiftoi ^^^i ^jhs §9 

AFO I CHI HHx!£|~ HI IS HHdHF M2m HH22F2I tf#A|3!7l SIsHAI, BE»7ISS| 



aalHaoia^sj sn »zr«2!st#oi ^^^! him£, hie/^qii ^^£m niseis g^g misfetsj 

S±Ah£l- SBIAH ^SEIH glf:£»2J £01 OA 7l2!*h= DilSBI ^ fflHIOigejffl- ^Stl^S 



0121- aroi aw sj*hai, erass ?hihaieis>i- s^#ehi «gs saern aknh 53 uhxiei 
s ma ma a- xn2s a^ara a^asigs vsjaih ^ aa= esj hsu 2m ^ 21a 

Off 

£3 

gfAfAt 

e ic a aim 121 cramu asti- s-exos a»2i ihb eai ti- sse. 

E 2^ £ AIM 12] DRAMS] B^fflSE, 
E 3£ £AIM12| DRAMS] 

E 4£ SAIOHIS] CRAMS] H2»ffl2| 10111 EA|§> BSE, 

E 5= £ AIM 12] CRAMS] H5»ffl21 mm S3£££ EAItf BSE, 
E 6S AIM 12| CRAMS] H|2»B2| 1M1 §§££^ EA|*| BSE, 
E 7^ 4' A! Oil IS] DRAMS] H2»ffl2| mm EAItJ" BSE, . 

E 8^ £A|Ml2| CRAMS] H2»H2| mm EAItJ- BSE, 

E 9- AiniSJ CRAMS] asgffl2| IMS EAI*]" BSE, 

E 10S AIM 121 DRAMS] H£»H2| 10111 EA|§1 BSE, 

E IIS ^AIOIIIS] DRAMS] *||5Sg2] 10111 EAItt BSE, 
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E 


12= 


£A|01ll2J DRAMS) 


mm §g££^ EAItt B3E, 


E 


132 


SAI0II1S] DRAMSJ H2»B2| 


IMS 3g£££ EAltt B3E, 


E 


14= 


tf AIM12] DRAMEJ H2SB2] 


10111 Sg£H£ EAI*> B3E, 


E 


15= 


AIM 121 DRAMSJ HI 5 SMS 2| 


10111 £g££^ EAIti" BSE, 


E 


162 


£A|0«12J DRAMS] HI2SBSI 


10111 £g££S EAItt BSE, 


E 


172 


AIM 12| DRAM2J HI2SB2J 


iOflg £g£££ EAiy BSE, 


E 


182 


tfA|p(|12i DRAM2J HI2SB2] 


10111 §g£2S EAit! BSE, 


E 


19= 


fi|A|0D12| DRAMSJ HI2SBSJ 


10111 Sg^^S EAItt 3-3 E, 


E 


202 


tiAIMISJ DRAMSJ HI2SBSJ 


1WIM £g£HS EAItt B3E, 


E 


212 


fiAIH 13 DRAMS] HI2SBSJ 


1CHI1 §g£H^ EAIti" BSE, 


E 


22= 


AI0H12I DRAMS] »|2»B2| 


10111 Sg£££ EAIti" BSE, 


E 


232 


AlOflISi DRAMS] H2SB2] 


1WIM §g£££ EAIti- 3BE, 


E 


24= 


U A| Ml 12] DRAMS] HiSSfgSJ 


10111 £g£H^ EAIti- BSE, 


E 


25= 


flAIWiS] DRAMSJ H12SBS] 


10111 Sg£^£ EAItt 


E 


262 


4' AIM! IS] DRAMS] HI 2 SB S] 


10111 §g£^M EAIti" 


E 


272 


SAIMIIS] DRAMS] SIZESBS] 


10IIS £g££S EAIti" BSE, 


E 


282 


AI0II12I DRAMSJ H|2SB2| 


10111 £g£H£ EAIti" BSE, 


E 


29= 


£A|0tl2°J DRAMS] ^fi^ 93£, 


E 


302 


SAI0B22] DRAMS] Jffl2»B2| 


10111 £g££^ EAIti* EfSSi 


E 


312 


4' A| Oil 22] DRAMS] HI2SB2J 


10111 Sg^^S EAISJ" BSE, 


E 


32= 


£A|01I22J DRAMS] HI2SB2J 


lOtIS §g££5 EAIti" B3E, 


E 


332 


£A|0||22J DRAMS] HI3S»B2] 


mm £g££S EAItJ BSE, 


E 


34= 


*|A|WI22| DRAMS] Jffl2»B2| 


10111 §g££S EAIti- BSE, 


E 


35= 


AIWI22] DRAMS] HISS'S 2] 


10111 §g£2S EAIti" BSE, 


E 


362 


AI0I22I DRAMSJ HI2SBSJ 


10111 Sgi^S EAIti" BSE, 


E 


372 


£AI01I2SJ DRAMSJ »2SBS| 


10111 Sg££^ EAIt!" BSE, 


E 


382 


^Aioii3sj BfEai gsi'ass*i« ssti- ersas shisj ioiii sai*} sse. 


E 


39= 


^A101I3SJ DRAMSJ 93£. 



**** 

B ITS 2 SJEHI gsiag§WI a H flt27|s0fl ShtJ- 3° SAL ^o| DRAM (Dynamic Random Access 
Memory) E= 1T2 DRMGU- teEIHOiaS E= teEISStttlS ^SJ fc£|flS7|- 1WSI B.«M?ISM £ 
XH£! ei-Ex-ll SSStlSg^lOil ^guhOI ^sti" ^la&il =tt 201 Q. 

DRAMSJ DilSEia2 ^^2S S^Effll^l5S] ^34 V WI DHS^I^^SS HHxIS 0\lVW^ ?-JE^Hl- 01 SI 
PHSJ HIM^ISJ JilgOil HHxIEIH, 17HSJ DJiaSlfl MISFET(Metal Insulator Semiconductor Field 

Effect Transistor)^ 0I51CH1 ^jig ™^*\ DHSJ gM^^g SS^W?HnA|Ei)S ^SEIOi 
DilEEl^ MISFET= ^?|^|- ^Xr^EIS^^S lEIA^SJ &^2^0il S^tlH, THOIMiiH^, 

?JE^2h giflS ^^^1 7ilOIM2^ S Ecil31 ^Sofe tl^SJ BIEaS^ag ^^£10) SiQ. 
H|ea|2 OilEEl^ <^ E ^S MISFETS] ^^Qil HH X|E|H, 3SJ 3§St/0il °'2oh= 25HS] DIISEI^ 
MISFETM 2JSHA1 ^SELI= EEilSi^SJ a?|8|SS S^EICH 2iQ. §fi^§ 

70= D»?raS HSBIfl ^! E -i|g MISFETS] fe^Ofl HHxIEIH, ^1 EEilSi^S] CH5W 

S S^EIOJ 24Q. 




OIMS^)0| ^^ElOj 2iQ. 

□121- ^2 aesfe h si or^a^e ?>= ?hhhai Ei= M e Ei*j oiEiiois^nh ^^tiss^ e 3 0ISISJ s 

^ A 1-0! CHI ?H IH AIE1SJ ^OICHI 4^h= B^Pf ^tiCK 
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3 is m %TM* x i£V3cM m S«ffilfai 



SS^ *«37HSa 4-1 065 12 (CHS DR|5| USP5,218,219)0)|£ ODSEIfl DIM 01 33 2* ? 

S||SS^^B^l o £ghA|?|?l 9|«|A| aSSHH tt£*}jl. 3 §2) LH^M IKf JPHAIEIM t! 

DRAMWIAiS 0)|HEI*! 0)31013^ 0|2|2| 3^0)1 ?MIA|E|feO|St gg*l s^MS ?>= 1 

21 ^sspi imsoii Hsafrsi »§n sais- ^a?) ^xh^q. 

£E, WI§S§01I 21*8 2^7901 SStl U)3 *||2# UH£2|- 71501 

s, drams* ^aaoias £E= feeisi+sis §°i tsias?* ithsi ejEa^isoi sns s^si 

3, H2J fltHHI 2J*|AI feElflS°l H^SSS §2| 2sOI atlEM SQ. 

s tin m9s^*m>mflfcm^jmf^ §*§ 

Al?l= 201 Q. 

a, e &ssi am =s<s 4^1 aig twa^ «i2S md^si 2^79 7a*>§ 7aaAi5i= 201 
a. 

a ITS2I C)g 12# UHi! 0|&2| UH^2J HHtfXItm XI2WI3>I^ 501 q. 

£Efch H US2| C)g jg| 2 » hh£!2| S333e §*)EISSO| gfi£l- ?HnHA|E12| S2S20I 

$S SKM a*K+?l«7h 3 XHeOIEIE)E «|2#HH<5°S A)§o)= 201 7mm MSi}= 20IQ. 

se*j, s as si s£ cm missing ?>= drams* sijsj pibw e= teia 

S2| H^gSgsi tfgAI?l = 201 Q. 

a BS2J #71 S I3-W2I ^2) ADS? 19? g 2A0AJ21 7|# a g^ES^S^E) gStfPfl 1 2 

oi a . 

Bm\ SiCHAI 7HAIEI= CHS*!3 22) 2.^81 £SS)3, 1TQ. 

LM 1SS^mVf%^^¥A% i aV>1iffl 8118 sat 

LH^WI^ S32h ggSLHCHl H2| 53 § ^ UH^OI SSEI01 SiS 210IQK 

SSEIJl, HH41S2I LH¥WI= 532* g^3LH0il 32) 531 ^ HH^OI SStIO) 201 C). 
012) e^EH S 5! ASSAM 2)5)3, WI2 #2.^3^2) 5301 g&£)£IO) DUeEll Olfll 
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ami HH2 §2| lEiym 2!ol71l £4IV 4=7* 2iD. OI2CHl'2|jL OWI^ HH<3 St tt< 

Hoi Slfll 23£I5S*|2| 323S1 9 ag&SHHI CHSSfe 201 ?^tm aa 

jO, 

„ . = is 

TSWla^ 24= 2£ #71** H121 id. 





21 mtKtm Tastra ^ssis 

xl SfloHIh. 

£E*f, HH£2| dl^=2 »e^ws glf^XhSJ ^3SQ OlamCHI 2\tm= 2££ Sf 4= 2JD. 0|£F 
101, HH£! H^i 3M*ai8 §lfi»21 gsaOOBUHW *I*|A|3| = SOU 2J5HA1, HH2 u)5gwi 
A1 32| r^OI §81 2^ol= 2^*2| 101 11 Q* ffTI IT 4^D. .fUrf^ 

10|2| 9§g a^|*i- H [2h 10| HHEa 23SIM§a12) HIS! S 21|£2| Ss2| ^£011 7J 

0W1 iBloi, 3 aoifftm sirai ^ 4= 24= 2£ ^1 san eww btcaisi 4= 24= 211 

2|0|*JD. 

e*k ^atisse? a= ^ssiss^ a ^£itiss^2i ran #^§=^#011= uiM^ih slangs 01 

^CHAIS rails HH20I HH£!£ »IIS BHid24 fe^CHI §5S X1I2S 8 * SiCK 01 

21 10L «1 •ZSTaWlMI HIEfliF SfflWSSI rails HH£ S «3ol= 2011 21SHA1, SI IS UHS2J S 
H|eai2| SSS221 §§51-711 ohO) 5§g 2JSTOSh= 201 71^51711 3D. a, #71 HHi! 

£21 fllls HH^ AhOI A 2^2| 10IM £J71I U 4 24Q. 015011 2|*B. 2^92| S«S§2|§ 

Biaoi amxTsft* s Saasi 1?^. 2^ 10121 bashw 2m ^1^21 73a, 32011 ?i°!oi 
= e^asi asjsis§xi°i gmv&w tma *<xioi7ii esst 4= sid. 

a. UH*!(a= rai2# HH£!)2h 2^¥= HH^Ol UH^SWI £13 2^71- 2^9011 «gEljH. ttg 
1 tt«S 2°i § 4=71 24D. = HH£!g2| Sl^Oll ««Sh3, UH£! a= AI2S UH2S 

2^^921 LH¥01I HH2 S= rai2s HHd21 SUS 2^¥M Tl^AI ^Sslf f MISFET, fe_E|SI| 

lUlSFET £E= rails HHdOll 2^EI01 24= ^ 2113. OlSLh ITS HHi! 9 S^^=LS 

OH ^gSfe U12I- a-OI i^l (damascene method) (§ol HH^ll 2^¥M §aiS §Sole 0|gfe^ 

g)CHI 2|irH ^Sofe 201 . 

UH^j 2j 321 2^^ rai2s HHd S! 32J 2^¥= ?E2s£S olS S^E3*IIS ^ 4= 

Ih; 51 l°^sis 7»dDas 5ess2i hhss sj 2^^921 taschis usm^, §a& 

gil-EIE.^ i= ISia^Ejq}- gcKIAI AiejSJ Oihi 17H2I £E^ CHEi7H2| 4^^1 20. 

a. aid a= rai2# hh£2| asm ^bi^^si^s se 4= sick 

g§ ?£2! = 0 S olS- 2CHI 21 SH HH^ S 2^^2J 73*^1 THSSI-Ol S^Ei-ll S5jS|S§x|2| g§t 

§Iaji i 5 2ia *ot ; feaais*?tfMAi2i g^i^ □ R ^ ?\as.\n sioi ^i^^hiii 

71- 3D- a EMfe, 1 -, liUltei, a^ 1S1§^0!2| S01IAI £ E -t!i! Oliz 17H 

a= 0ia7H2| §011 CH*J- §^U(blocking)s«SA| ?lsol^ 201 Q. 012011 21«L §2| s^ 

§32[ §£££] sfAfg ^Alol-Cfl B^ax-ll 35ja£3-*|21 d£ISM t/^AIS 4= 2iCK &Jtf^ 

A121 §S!A121 0|§0I ejraiSICK 01 ttHSCHL §2| SftfgEJ- 0H_ia 2!A10I§01I CHtHAia 32| ej«| 
22^1- 33, 3 121 LH((M)2A>0I§S0I SS Ai^gei bh^HI S^SISSxIM 9M 4= 2iQ. 

a, m& as rai2s «H^2i ^a=i2i D 4°s 53= 2011 sishai §21 ?i^^s2i ejrais 

4=71 2iQ. 

a. uHd 9 321 2^ 

4= 2{3, 01 S 
4=71 2iQ. 

^OIhm 4^a2s£S oKr 2WI 2J6HA1 HHi! 5J 2^¥2| TEi^StM »a»WI S^IISSJISl 
*^AIS 4=71 2iD. ^sl, =£IS|S¥M0||A|21 3 fi^71 i^oW 7|CH£I3 Si 01 7| 

^^22171 3D. a, IflEIE^s L1S01I ^Sol= I^OIhm 32/qoHHIAI 2^3011 DHSItf US| 
SIIDsCwetting layer)£SA| ?I^AI1 4= 2iD. 

ol¥2^= SI^Oll ggi^aCPH^Ds SS^2| 2£S V 4= SID. 0121 ^S SI^OII gS! 
2— s^avo) s^g = ° 3 sgsjg 4; °|;?| HHSCHI, S$2| DRAM2| 32^51011= SEIt> 
S^OIAia 1351°S ejX-||S{e! EI3, 3 10° Oil §S^i glfiAlOll 7l°j5l= E^ia SOI 

2D. [CieiAl , B m'Sm ^eti- S^2| E2171 ^Sl ^73ol71l El- ol¥S^2| *j£-0ID. 

a, hh<3 a= rai2s HH221 §§01^ ee, 321 aae&cm witfsm 2= s§ sz^s^i a miasm 
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CHI *i£Z\B H2J SS2I- 2# «2»Siaat2| JESOI ?\D gSlgSLHCHI SIS 2§ HHflOl f|g !Q(M§ p 
Q 0I2F at)l. 52ft HHfl 01221 7H3 as 7314 &2ft HH£(Wa)2> DHiWIS tl 

m 32) siantm naeio aswasflsi g§§ «#aii ^ sid. 

[2] B WS2| 
^ E -!jg MISFETI 
MISFET1 2& 

cm=. Till gcqDi-g _ __ ^ - _ - 





s>m ^&o[= ss§ sttfis soi a 

0|2h ghEHi ga|SISS«ej B2»ttH SitVS. ±?\ OlSgSBW 2jsB HH2m «<3«K)I 271 [1] 
Oil 7I73I*!- &SLM astSSSXIl «4V 471- SID. 

EE a 2JS^ SS^g gifiAlM «S*t *M S2EI7I UHSOil. gS^gg glf 

±A>2j %3A|0| S2 ^tSEIS 5£ S5E2) gSEIOH 2|u« HHfiOl Slfif BTS 2JD. ^CHS BT 

M §a|wi g»±A>2| f g_A|_2) ne»V V&7I- SD. 013105 2|oB, gM^g SEte 

a>2j 

0121- 1T£ 

7hsswi a a. 

EE, S 73|£&gtHIAIS SSt^ *CHI S^9i t^5*7l lUSOfl. HH2S2J U 01 OH 2§«t= = 

3-s g^?92i soi?h s^fsd. oi (in gem, g^?g2i ^sssi momn tio\ 7f§§ffwi 21 

U0I7I- B4EI7I UHSCHI, HHdM- 3201 g^CHI 2Jfl) S^EIS AK)|2) ^173*^ H3*K)I 

eiEEX-ll S^SIS&X|2] Ssl *F2AI! SID. 

Eth 7413 §SS}2| g&IhAICHIS gSsigg glteAKHI 7l21Sfe EWJ SBiEIXEh 0121- 
tl±Wl 2ISBAIS 7313 13e|2| ilgSCHI 3 BXhOil 2S*fe 0|E| «2Sfe SBOI SID. 

B, M 3 g£Sf2i StHI ^eSISS^ EES SEIll^aejtHI gS^i glf±Ah2h §S!§0il SSEI 

i ni4 is°4i assm. misEia oienoigejii- sesasssi ees ^eisiss^ Ahoiai ga§g§ 

glPiW2J feOIOfl 7l2!*te B»§ ^th W^AIH 





IS EMt2| st$t?[ ^tSEIH Si7| 1IH=CH1, CMPSSM 2|*f 7313 13^2) 3DHfOI 30WA1 STOf CMPgg 
21 gg^BH T^IT SID. 

EE, HI 3 SSej-S gfi^i glfiAH S2 gS^I glfiA|-2| ^01 CHI 2SS^ XI^0I22| 5,^ 
MS. il^EIS oB AH B»M oBiir ^5E 2iD. 01 1?, B?*2| SHiS «13 l|Sj S 

7313 goietoj CMPSIHI 2|tJ- SO^S ^tStiD. 01 g?2J CMPSCHI 2|*J 3DFS tHISJBIS! 0)£flOIS 
^221 7313 gge*2| st=JJ07h ^271 U1ISCHL CMPgCHI 2|jB 3J0I 5SWJI El 

5°2°E ^y«?D. 0121 S?tHIS ^BSISS^ EES ^EltlSg^OilSt CMPSCHI 2|tt 30f2| 
2D^£ £§S(0)IM!3 7313 §35|2] CH55}3 7.He°l £EI5tf£^MD 3D^£E7|- ^El^lSf 
e»# EISJAI1J 4?l SID. 



711 ShiT. 7>gMlF2! 2J73ISI-0) SJ-Eifll S3IIS&XI2) 73I5EMS tf2AI^ 4= SID. 

01 8T?0| 

s ~r mm. 

14' AIM!] 

OloK £ gg2j ^AlOlll ^3 CHI [QEI-A1 # All ^ Til §St.CK itt, ^AIWIM ^S^PI 2^ E 
^ CHI aCHAI ^Isl ^ ¥XHCHI~ ggtt ^SlM EOIH 3 Bt^^£] 4S^CK 
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58X0ICK EAItJ" »0|, 9S3tfEI5£S 0l?O|XI£ &EMS(1A)2| ?S0il = 

XBW(Bf£HS(lA)SJ ZSBgSf) 3! Vg4f(9JEaS(IA)2J 1^2^)1 CCJ-BF CK=2] MSEIOiaOIMARY 
71- 0H^!±«#£S BHxIEICH SICK XB«« CKW A|g S!S**& H 2 El 0130 WARY AWIW = 3± 
35SA7I- HHxIEIH, £D^S = SAQfl 2^E|£ HIMtfBUHl^ 512JH2J WISEIiiOl 21EI01 StCK ?4E 

Aioii Jtisan a= 3*,v«tM bef ais eigoe mseioieiioimary akhh= ais* 

Eciaasww hhxieioi 20. Eth beh«(ia)2| ~asi s?r¥(Hi3 siEEEWiuma aoiEws a 
mm^ §2] aoiasu s Mas, earn e soi hhxieich sck 

E 2= S AIM 1 2| DRAMS] S3BISE0IQ. EAItl" bhSHTOL 01 DRAMS] OB 2E| CH HI 01 (MARY) & DH 
Eq^gAvo^ hh XI & OIEI^HS] ?JE£WL(ULn-1, WLn, WLn+l-)ffl- OIE17H2] H|M£!BL a 3M2] mgOil 
HHxIS! 01E17HB] Di|SEI£i(MC)(HI 2]SH ?£E|0| 2iCK 1UIMSJ Sfif ?|e»fe I7H2J IHISEI^S I7H 
2] fflMAIEICSh 01210)1 31 IS S^S 17HS] CHIEEia S^S MISFET QsS ^2 El 01 SACK OIISEI'J 
AiEHg MISFET Qs2] ^^Sh ESB2J §2] ?HfiHA|E1C£|- 2171^^^ S^EIH, HIM^BLjII- 

S!7|Si£5 S^EIOI SICK SIE£!«IL2| t^gg £|EEEKD|bHWDOil S^EIH, HIM2BL2] 
fl£S=SAOI g^EIOl SACK 

E 3^ g ^AlOtllS] DRAMS] BSEOICK E 3011 SA01A1 AS^^ Oil SEICHE 01 MARYS] 

UEUHjI, BS^S ^etlSS] UEFtHQh 

BIS^'EIS^S OI^CHXI^ &£»I7I»<1)2J ^3CHIS AS^S] pfj 1(2), BS^2] P § 1(3) a n 
« 1(4R S3EI01 SJCK EE, Pg 8(2)> »EWE* n^SJ C|£l(deep well)(6)OI *!2EI01 SA 

ck e, 54- 901= awaasr ss#oi **seioi saoie sa. 

sj. 15] ^3CHI= ^EIS^(7)0| ^^EICH SACK ££123(7)3 SEIStfa^HS 01^01*12, &E 
HI 21 5(1)2] ^2 Oil SSS Sfc §(8)011 H*+»S gElfftfSWO)* Ti^jAI S£E!D1 SICK 

PS 1(2)S| ^3CH|^ DRAMS] Oil S Eli] £ E -^ MISFET Qs^h **2E|0i SACK E, pa 1(3) a nS 1(4) 
2] ZfZf rttliy MISFET Qn SI p*H^ MISFET Qp7h S2E1CH SACK 

ffllEEIl ijEHg MISFET Qs^ pg 1(2)2] ^£KHI 71101 M™g°j(iO)# Tj^Ai 7ilO|MS^(11 )lh 

^ioi^3^(ii)2] °msj P ^ i(2)2] oil sga m^m&zn^oz)^ oi^ch^iek no\^^ 

°[(10)S D1IMME 7~8nm2] ^=]J||M ^ g^SCHI °JoH *J2£! ^El^^^og 0|=CH2Q. Til 
0|M2^(11)S MIM1S5 ^=)J||70nm2| LHS^E|5S|(1la), St=]Ji|50nm2| ItFEIE^t (Mb) S 
°^))IMO0n m 2] ^^Eij°[(11c)2] ^ ^ SiEK E, S^gBEaiS^ (12)0)1= rig 

HI^(As) E~ 2J(P)0| E^iEICH 2iQ. 

Oil H El ^ £]EHg MISFET Qs2] TflOIMS^d 1)2] ##(HI= fe'EISS&^S OI^CHAI^ 
SS(cap)gSSK 13)01 ^^E|H, E 32] ^EI5Sth^(14)S EI^SQ. SEieS ! 5^(14)^ 

7«0|MS^(1I)2] ^^CHIE S^E|3, US Oil ^S^fe S^i [fflS] W^ISt^hSOil 0|g£! 

Eh OilS E| ^ aiehs MISFET Qs2] 7]|0IMg^(1 1)g DRAMS] ?4E>3HSAI 7ls5|-= 210IS, ^El 

S^(7)S] &S30il= §IE4!WL0I ^SEIOI SiEK 

tIS, nxH^ MISFET Qn S p xH^ MISFET Qp^ ZW pg 1(3) a 1(4)2] ^3^0)1 S^EIJl, 71101 
M^3^(lO)g 7\7$M 7ilOIM5j^(1l)2MIO|M2^(1l)2] °F^2] 2| 12] ^2 (HI ^^&! g^M 

«]-Ex-llS^(l5)^ 7i|0|e^^E|(iO) a 7II0|MS^(11)S fe^lEf M-S^KIOIQ. g^M 

^E^|g^(l5)^ XlfeE g^gg^(l5a)Eh H^E M^M2^(15b)M OI^DiAIH, LOD (Lightly 
Doped Draln)^^M §SoH2 SiQ. M^M^E^IS^ (15)01 S2JE|= MISFETS] E2S01I CP- 

EhAI E~ pS2] §£gO| ES^Q. 

nxH^ MISFET Qn a P*H^ MISFET Qp2] 71101^2^(11)2] ^&Oil= ^EIS^^SS OI^OiAl^ 12s3 
5|(I3)0| SSEI21, ^rSCHlS ^EI^St^M OI^CHAj^ AhOIEa^BIOI A| (side wall 

spacer) (16)01 S«EICH 2AQh. 

OlISEI^ MISFET Qs, raHa MISFET Qn a pxtiy MISFET Qpt e2J§a^(17)0|| 2J^H SOI 2iQ. 

§2h§g°Kl7)s SOS(Spin On Blass)^, TE0S(F1IMEF0il ^AI^^JM Sfi^^^ o^OI 

MEr^OI-CVDSCHI 2]^H «a&^9K0ISh, TEOStTSPIOI Effi *!O)0l CMP(Chemlcal Mechanical 

Pol ishing )^Oil 2J^H S&thS TEOStfth^ a TEOStfgefS] ^#°»-o^ ^ 4 °iEK 

§^2^(17)^011^ S£ TE0S^S^(17d)^h SSEIH, 32] fe^Oil HIM4IBL a Xlll# HH^( 18)01 
EICH SIQ. HIM^BL a XI1 1# HH^(I8)^ Oil 113 ^'^El^ll- g^f^SJ ^ 4 SiEh. 

oi^ioii sj^h, hi^aiel a n\m mmmw 7373^0^ dra^ g^m %^ v A\m ^ saq. stj-, hi 

M^BLII- ffl1# HH^(I8)^ US Oil ^S^fe HRh 1T0I SAIOll 01 21011 2|«|, SSS ^ 

tr^ SICK 

HjeaiBL^ #E13(19) a ME13(19b)M 7]^A| *^2] OilSEKJ 2 E -«g MISFET QsCHI SSEI^ g^lS!" 
EHIS^ (12)011 S^EICK ME13(19)^ OtIMIS n^2] M^WOI ESS EHg£E1^£^ ^ 4 
SiU. !E13(l9b)^ Oil IMS I'fFEl^^ S^OSJ-S] ^ 4 SIU. E, ^Ei3(19) 

Eh §E13(19b)S] S^Ofl^ 2W^E|AmiE°|(20)0| El 01 SICK 0121011 2]tL MEi3(19)2F 
ME13(19b) AWI ^ HIM2EOF eE13(l9) A^0|2] S^^t,^ ^i^ofDI S^d^ISM *^AIS ^^1- Si 
CK 

M\m UH^!(I8)S S^^?S(21)LH01I ^£^1 ME13(22)M Tl^lAI niH^ MISFET Qn a PXH^ MISFET Qp2] 
g^MSIEaiS^(15) E^ 7]|0IMS^(11)(HI H^SCK 1E13(22)^ ME13(19b)E|- Dh^^lS 0)11 
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13 asEiestiu- i^sieisj sjgejos « 4 2iQ. e. ieo(22)2i^ ^§ u J£a 33 ( 1 5)2j 2 

55(M= a»MflaAH)IEeK20)OI ^22101 HQ. 0I2M 2ISL §B1 3(22)21- 

g^gb^i|««(i5) aioisj 2^*1^1 tusskh 2^<ysi&i u#aiij 47i aa. 

dlM2BL 5! HIIS HH2(l8)S gZtlS^U 23)25 gCfl SICK S^§35|(23)£ CHI113 S0G5|, CMP 
HH2(I8)£ ^aeifhSfog Q|=LCHXIS BSSSJ s» AKJIEUilBOIAIS §01 SCHE #D. 

©2M3SK23)2| £s2| AS^CHI^ 2Ss3g2| 5HHAIE1C7I ggEIOi SJP-. E, B332I jsZ!|J2{ 
91(23 )2| gftOIS JHIIAIEICSf §^#CHI 125<-(24)7|- SSEIO) S!CK 13^(24)= Oil MIS MS\E 
tm^iS-S. V 4= Sin, WIIAIHCB SUsOII 2011 °|t|A| 3HIHAIE1C2J XZOHglOl .TIHofc 

ASS) » AHJI2J S»2| tt»S 471- SICK OI30I 2|fl. 5M£|EHeHii|2| *2£E01 

CflSl tt 4 SlU, §§s ShOl 01 AUTISM MSlf 471 2JCK E, (23 §J 

AIE1C2] 5l¥£R(27)l ^SW UJ)°J Oflg^MiHSAi 7I£S1= efSjOIQ. 




3HIHAIE1C2J 011113 01*01X1^ §3^(30)01 S22I01 2JCK „ §35H30) 

2h §351(24*= 3PIIAIE1C1 §2, 0151 OB *H2|- SSAI?I=: #Z^3^(»I2 SZJ135|)0ICK 
135|(24)7h £>7I gSs*!g SSiAK?HiillAlE1C)21 £01011 7I3S|= #71 OUSEIS! 0)31012^2^^ 

U^AH Sn ¥M(*1I2 ¥^)CHI ^gtlQ. §3SJ(30)2| I3S CMPgOfl 2|oB S&2F2ICH 
2>Ex||7IB(1)2| 2SCHI SiCHA) SffiElO) SICK 

§3^(30) S 135|(24)°l 53 5S0il= HH2¥(31)0| SgtlH, 3 BH<5 S(31 )LH0fl^ »I2# HH2(32) 
7F SSEIOi 21LK E 3011 EAI*J- ti[9\ ITOI 312s HH2(32)2| 53 HI § 3 5^(30)2) 53 S §^S3 
LH Oil SIH.E 312s HH2(32)2| Hft h 3g ?HnHA|E1C°| 53 (13101^*1^(29)21 53)MO o^Oil ZWH 
H SICK 312s HH2(32)^ USOil £SSh= BF2F SOI CMPgOfl §«aa. 

E, HH2S(3I)2| SWOflb S (33)01 «S2|I1, S^?9(33)LH0fl^ S^(34)^ SS2ICH 2iQ. 
SI2# HH4!(32) 5! 2^(34)= ^iflS ^SEICi ail, M2m HH2(32)= 7311 E2#(32a) g HI2 ES 
S(32b)S qi«2IH, S^^(34)= M\ E3#(34a) 9! W2 ESs(34b)S ?SSD. W1 
ESS (32a). (34a)^ Ml MM 3 §i D 4££ 01 ^01 XI 2. HI 2 E2g (32b), (34b) ^ CHIggS S^S 01* 

oiaa. 

X1I2 E2g(32b), (34b)S 35112s HH2(32) S! S^¥(34)°j ^E2S°SA1 71^5^ 20ID. 01 2h ^ 
01 g^S 01^01 A| ^ 5E2§i 3= h H HI2S UH2(32) S S^¥(34)2J TH^sM EE^ 4 

°in, a^ti^gti mm isse n^ii-sra oram^j ggi tf& v Aia sack 

311 ES3(32a), (34a)S §2J SXIoh= HHEICHs^SAI 71 50ICK Sot; B SAIOflM 

A1^ eVSW AfSSPI OSn; SH E2s(32a), (34a)2f 312 E2s(32b); (34b)2| 71I3MA1 Ta-Ci^ 
mam **2t\0\ S°J m& E^ SWJISWI °J*h OISs SSSWI S, h A|^ SAO. E, Ta-CU2J 1 
iJ-g S^otS 21011 °|SaAI §^°J S*r«M t/^AIg 2iQ. 0I21WI £JoL DRAM5J tlSlSm tH* 

Mm ^ sich. 

E, B 6IAI0JO1IAIS UH2S(31)°J SWWI 2^3(33)01 ^^2171 01 SOU, HH 2^(31)2) 3O|01l ^S^h 
= S3§ 2^^3(33)21 30IM tMI ^ 4 SID. 0|7IA|= 01IMM3 HH2S(31)2) 301 ^ 312s 




A), 2^9(33)21 gOIShTil *KM 7»SS2| ^HISUl 2 ^2 IIS M 4f6fA|^ DRAM 

2J 3I2EM# i^AIS SICK E*h 2^^3(33)2) 30IM ^711 IT 4 2i7l IMS (HI 

g^^ (34)2| SOIE If ^ Sin, 2^(34)21 X\VW 7\&B\0\ M2s m&WW *81# HH2(I8) 
AW|2| Xl^l XHS^ 47 F SID. 

E*K 0)7IAI^ 311 E3s(32a),(34a)5A1 0flAI«M2 S1AI3,U2M^, gf^l^, l5lEI^5t 

ES SShS^SjSfOIOlE §H 0IM2J SIsSIOIOiE gCf. 

§351(30) S,' 312s HH£!(32)21 ^30i= 4'EI51^5|(35)7^S2ICH S!D. 0121- 2= ^El^lff 
5|(35)(HI 2|SH =2| °|sogoj gjAeg g-xi^- 471- SICK 

g El =§21-51(35)21 4 h S0fl^ S^l 3^1(36)01 S^EIH, S2I135|(36)2J 53 2&01IS HH2S(37)0| 
^^2101 SICK HH2S(37)2J U|-ef^M= 31 2s dH2(32) E= ?HMA|E1C2| MaiO|M2^(29)CHI 2^ 
21= 2^73(38)01 SICK UHdS(37)2| LH^0II= 313s BH2(39)7I- SS2I2, 

2^73(38)21 LH^OIIS 2^^(40)01 SSEI01 SICK SZ^35«36) S 313s UH 2(33)21 53S 
S^S3LH0)I SXHSW. LFSOil g38fe U12h &0I Q-IPgOII 2|SB ^SSCL 

313s HH2(39)S 312s HH2(32)2h DI^7hX|g 311 E2s(39a) S 312 E2s(39b)S 01*01X12, 2^. 
¥(40)2 2^^(34)21- nm?mS. 3I1 E2s(40a) 2J 312 E2s(40b)S 0|*CH3CK 311 
E2s(39a), (40a)^ 311 E2s(32a), (34a)2|- Of^fflS 011113 §M?5|££ V 4 S1H, E C|2!e! 
S|, I'Sh&WSl, ISI-EI^SI- E= ls1§^ E J5| 0112) Sjg9|og §qk 312 E2#(39b), 
(40b)^ 312 E2s(32b), (34b)21 01&71XIS 011113 §2S 0I*012CK HI3# HH2(39)= M3§l 
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E£WB E£ SIESWL21 (shunt )HH£!£5AI ArSI^ 4^ 2iQ. 

a H3£ HH£!(39)2J 23011 = gEISfi»SK41)0l S2EI01 2{H, tfEiaSftSWI 21*H 



H3ft UH2(39)^¥E12J §2j sftfl aWttQ. 

4 ! EI5§aaK41)2J ^#Qi!3 e2!"13^(42)^ S£EI3, 3 £25£>MI~ SI2# UH£K32),HI3« 
HH£K39M O^rXI 7£2J 346 BH£!(43)0| ^^£|0i 2JLh 73I4# HH2(43)S EAISOTSS 
¥1 7\MM Ttm UHtf (39)01 S^SCr. X1I4# HH2(43)£ V^AtVS^AI AFSlf £ SACK 

gZf§gsv(42) a X1I4S HHfl(43)^0fl£ «ElffaaW(44R ttgEIH, £ BHSK45) a II AIM Old s« 
bia«SW)(46)OI *2£ICH SACK tf£iaS»HK44)fe H4ft HH2(43)*£^E12J §2J Sftft SWIti- 
Q. 

CrSOU, £ £A|0||2] DRAMS) ^11^1 E 4~E 281 MSolAI SgtiCh E 4~E 28 

- g sg oj 14-AI01I2J DRAM2| H2»H2| MM S§£^£ EAl*t B3E0|Qh 

s=>2, pg2J BJ£H7IS(1)fi SHISE, 01 B«EH7IS(1)2| ?301! I?S§(8)g SSStflr. 3 S 
Bf£*l7IS(1)0| gil^H fe'AISKS 4i£IStf»5f(9)B SStKIr. • E, flEI5tf»SHI HStflU, 01 
31 CMPBM BJtH 9DI-9KH afSSWLHWE!" tfEIStf*™ ■ teT^IH ME|g2j(?)g ttflttQ. 
QgOl, 5EHXI±Sa 0^35 *KM §£11 OlS^SSffi, §(2),(3), 1(4) a CISH(6) 
1 SSttflKE 4). 




E, 3^S^(l3)a 7i|0|M2j^(1i)Il|- 3E£EIIXI±Eg Df±3S *1AI OIS^SSKQ, §£1»E 

3IS^(12)a *I£E §£lSS|(l5a)l tt«eCK£ 5). 

asoi, ersxii5i5(i)2i 33011 aiei5b»skeai*wi s»b)* saiAiPia, miEEiaoi *«a& 

g^(AS^)CHI°j- 5M3I^M^(47)1 *«»Lh 3 *.n i^aiXI^M^l DteHS oK* #71 £ 
EI5a»s» OI^SWIS^HI, AS^BJ BE*PI5(1)£HHie!- gEiai5r*t(14)l ttSMI- ^AIOII B2^ 
21 7U0IM2^(II)2J ^«0)| AhOI E 1^1 01 Al (16)1 E, AFOIEU^ffllOl Ai (16)1 Dh£3 

S *HAI §£11 7J7I31W23 OIS?SJ*Hl 3£E g£SSe!(15b)B BStKKS 6). 

a8W, sehi*i£Esk47)b tra #ehohai & 

S S01I 2JtH asjAI?IH, 5M^|A|^e°k ( 4?)1 _ „ ._ 

g^(l5b) AK3IDU1 tiEIAtOIEttSB tftBSKH, 3 ° DI&S2J SSESjg £ oils! 

«KM XOua, att§BEIAK)l£SK20)B 3£E B£BS*! (15b)«M SSStflr. 

QsCHL ^Eai^lS-(1)2| 33011 SOG^g ESofH, OlSll 40CTc§E2J ^EOIIAI SOI S(curing)t!- # 

800-csesi mnsm MMtm ers»Aiaa. e ie^dkmkchi °Joh TEos^mi ii^Ai^a. 

01 3^21 TEOSi+fh^S BJEfl ^15(021 ^S^CHlAi 32| .5H0I ■ 1 .3wfi| £OIS 5.1 E^ gsjAlB 
2iD. 01 TE0Sd5l-SM CMPgl AhSoHAI SD^ffi 3 131 g&a-AiaCK 01 3 CHI ^1 oH , TflOjMg 
^(M) a S§a^(l3)01l 7l-g!*r= -BWrtl^SD. 3 OI^^J 5ME|E3fflSISS°J x9\± 
ora(focus margin)! Sf^AIH ^ SiCH 01 /Jit!" S^^^^J SOI SQ. 531 «|§ti" 

^ CMPSD1I BJ^H aZI TBDS<i^r^(17d)4 v 2J ^tJ (scratch) Oil ^^1 S^CT ?I^HAI, E TEOStftl- 

aajAiaa. oish goi wm. cmpbou bj^h a&aa TEostraet a TBosa»srss oi^ 

QsOih #2!*§ 3 17)011 S^ 1 ?^! 7H^?oHl, !E13?S(plug inplantat ion)l fe'Alt? $(M M^IOI 
E = £! LrSSfe'EISSM S|^A|?|3, 01 QH^^EIE^l CMPBSM ^JoH 3D»ra ■83(19), (25)1 
■ fl«D(E ?). SB- 01 a^^SS 2ET7I2I 0)1^011 2j^H WWOI »SM?IS(1)g UrSCHISl » 

air ^ sick 

QSW, TE0SirS r ^(17d)§ SSt!"CK 01 TE0Stffr^(17d)l SStl" AlgOflAI &E^1I7IS(1)°I ^2 

□SOIL HIM^BLOI 3(1 9)^1- k^ElE^ TE0Si.H r 5V(l7d)01l 7W=?M SSBQ. 3 

BTEa?IS(1)2l 23011 5WrM5KEAI*W S^)! ^HEI^ SOil 2|*l S8|AI?ia, 1SEI! ^tSoFO) 
MB13(19) AFOI01IA1 ^^h^o^ fe!EIAFOIE&g§ ^tS^r3, 3 « 1S§SH 3 

?h^^^ MSSra a^H 3BE^E|AK)|ES«20)fi 1^3(19)^011 SSW. 

Qs(HL nxHy MISFET On S PXH^ MISFET QpSJ S^g^EfllS^ (15) a TIOISH^dDOl bi^tlE^ 
§2.^3^(17)011 2^73(21)1 SSS.KIKE 8). EB, 01 9711011 AI °^A1 gSHJ- 

H^Eg^MS^(15b)^21 3^M^EIAhOIE°l((20)l ^E 2iQ. 

DsOIL &Ea^l5(1)2J S3 ^ 2^73(21)21 LH¥1 5tJ§fe TBDSi+sh^f ( 1 7d)^0fl !i*E|&^(22a) 
a §^B!5|(22b)l 011113 ^ItlElgOII 21*1 S|ajAI3|H, TE0S4M»eKlW) 532J S»Eiasj(22a) a 

g^Ej°i(22b)i cMPawi 21*11 30hmoi mxtia. oiah &oi mm, mtm^vz*) a 

S^0|S«22b)S Oi^OIAI^ !Ei3(22) a !E13(l9b)l 9)- ^^EI&^(22a)S El 

Eh°f a !&E|&S|2| V ^ oiQ, 

QgOfl, gihE|&°|(ife) a a^0!^(!8b)M Oil 113 ^fflEiBOII 21*H £1^AI?I3, 0131 5SEI 
E3BHE|2f EEFOI01I§I7|#! Ar^oHAI IHEiyuffi, «£IB^(18a) a SiHeKl8b)S OI^CHAI^ U| 
eaiBL a Xflle HH£!(18)1 S«BQ(E 10). 0I2F B 4 1 AI 08 CHI Ai = bl^BLl}- M\B 

HHa(18)« SAIM *igot7\ UHSCHI 5§! 2[^fSrW SACK ^ EB, 1 El 3(22)1 ^ CHI HI 

53-8 



m 1 999-0062885 



Ed 61 51 Tffllg M2(18)t BSM. 8IM2BL S Alls HH2(I8)2| °^)DI1 ifll^M, 

3 121- S8| HIM2BL Ah0|2| fi&SSa KSSIOI ^2S(SSh°J S?2| 2a3Eg *f#A|ffl 4= 2iEh 

Eth UIE2BL a THUS HH2(l8)£ E»2| °JoB «3V 4^E SIO. UIMfiBL a hi* 

HHS(I8)S a^Eje^og g£sh= 2H 2JSJA1 SSJEieamsi 2«#^2| s°0H bloB 88133*1 av EH 

t£tl, HIM2BL a HI1S HH2(13)0llir NSSS fi|EI»B»^£S 0l?0)*l = Bags* a AMIEfii 
101 All tJ2IT 4= SIO. 

CUM, ffEai7l5(1)2| 23011 S0£^g EiSB, 0I2M 400*cgE2| gEOIIAI f?0)H£J- # 
3020*CVOBHHI 2|*| TE0S2SF^g £|SjA|E!CK 01 TE0Si+f^2| £|g= 32| 1301 

TE0Stf»SKl7d)0IAI 0.8xmS EIE^ flUfcJO. 3 01 TE0S2S^# CMPB1 AhgtflA) SD^KE, 
S0G5| S 5301 SZMS2M23)# *<g£.0. #Z^S^(23)2J 23= 

TE0S4H&Sf(l7d)MA| O.&nS BO. 0I3MW 2|oL 0|*2| 3SE|EHE))II|§g2| 5?)±0h2a 
S 4* HO) DIA1I*!- S^qia2| JH^? §01 7hsSh7fl SO. E£J, E31 MS& $ a TE0S2ihej§ El 
5jAI?|2 CMPgOfl SL|oH «^a StJg §0)E §0. 

5 g 4' El SS^a E|5?A|7IH. 01 EH 



OSM. tftSH715(1)2l 230)1 200nm b^HISI ^El=§5^(23b)l SSSKO 1S^(24)M 
S|3|AI?!0(E 12). 13^(24)21 il^H »EF20 CVCCHI 2|ofl flatt 4= HH. 3 S^1H = 1.2*fi 
tlO. 

QSOO. 7HEBAIE1C2I «2£gl gStmi-. |fi*f ^^SlfS 2f30pF 01 0. 

JHIHAIE1CT SSa=2^0il 0 -75x0.25^21 xl4=S S(48)m SStlO. S(48)2J *2g01l 2ISHAI §E1 

i(26» kaAfao(Il3). §(48)2i am\= akasoaini a EEroiong^a afsij- 4= 24 

Eh. 

CIS 0)1. §(48)m S= 033035^(49)8 &Efl7l5(l)2l 2 3 OH E|gAI?|2, E &Ea7l9(1)S| 
23011 tfei5tf»SK50)S EI*!AISO(£ 14). CHg^EI^SK 49)0)1= 2!i EE1T 4= SlU. 3 ° v 
<=J}|| = 0.03AinS W 4= HEh EH g£ El 5^(49)21 e[^J]||7h 3(48)2| xl4=tHI CHSH §g5l ST^I UBS 
Ofl , EH§gE|=5K49)£ §(48)2) LH^OIIE ±S^bHE|A-|(step-coverage)g7)l ElgaEf. £EI52Sh 
5| ( 50)g 3(48)2| LH¥0fl DHgElE^ §|gA|?JO. S(48)2| LK^S2| OHggg 3aSh3. £EI52Sh 
^(50)^ SQV?i E= TEOSM H§t* CVDgOII 2J*l- ^EI=i+tF2f»e V 4= SiEK 

EI-SOII. !SeK24)#2J 4'EI52SI-5t(50) a EH§^EI5S|(49)1 WIWIAI ?HDH AIEHCSJ g^2^(27)g 
S^t^OCE 15). M El 52-5^(50) S EH §4' El =^(49)2) Ti\7\^ OflX|e!JB E^ CMPgOB °|oH ^ 
«W 4= 21EK E^. 5^2^(27)2) LH¥0fl= 4'EIS2Sh^(50)0| 2SsHl SiEK 

EhSOil, 5£aX|^M5f(51)M Dhi3S oB A| ^IM0BS(^!Ofl§)S tfAI«HZ,N5E|fl CHaiOIS^(AS 
«)2J §35^(24) a 4'EI52a^(50)g HITltJtKE 16). .0120)1 2|t». 8^2^(27)01 >SSO- 

E^. ^Eiei'5l-2|(23b)^ ?4IM01l5!S§0)|A)2| 0)IS±£IHSA| 7I^EK E, §35|(24)21 OIIAI^S 
SI ENS Ofl 2|*B (MS El ?l UflSOfl, S US 1-7)1= EAltf d!2f 301 55Sh73^ SXI3" ZtBSl 9|oB 25 
SM1(^^£S) EAISH1 21Q. 

01 2h g-01, ?^sl^S^(BS^)0|| §3^(24)M 2^AI?|H 242ES. ?HHH AlEiC^h S«S $2| WIS El 
3 0)E)|0IS^(AS^)2h ^StlSS^(BS^) AWIOfl ?HnBA|E1C2| S0l(Sh¥2^(27)2| ^OIOPIE ShEh) 
Oil BW1 3711 SSEIAI Sr^ESJHIBAIEICEJ aggg*SJ S§2) 5SEIE3eHulM g^'SWI 

4= SiO) DRM4SI aaaiaM. EHSShS 201 SO|Sh7fl &E1. 

EhSOII, S^2^(27)2| 1E3# IS) E^ 21 SI- 33 E|^ <f>, 2S)&1'-5|# £|5jAISJE|-. 2S^l"ev2| 
i|g= S^l^l^l^M ae?)^St.f CVDBOII 2JSH 4= SiEK 01 37H0I1AI2J 2SI&^2t= HI 

Sa(0WH±R2a 201 E). 017IA1, dS^l^Oll SxlEIM ^AIS)CH SgSKEHgSDU 2 
g-a-g-Sf(TaA)He slU, El^ ^Htl ^2x)ISAi Slf§35|(28)m SS^EK 01 gflEI^ 700-c 
0|#2| SE01IA1 MtS'Sl iQ71 SiE). [QEM. S g«EIS§20fl **ga ^B2) LH^^OI SfllS £| 
AI3. B ^A|0HMAI= 0(^1 LH1SCHI S 731 71- 2i= M2m UH2 §01 SSEIH SiAl SEh. 01 UBS Oil, 

i^Eisgon s^si Jimm amv ss= siek oi ubsou, s2soi s chs ^shetr^a 3S 

SI-711 4= Si2, 7HIBAIE1C2) S^3g# §CHA|?1S ^S0| ?HnBA|E1C2| ^g§Sf# S^hAIS 4^) 

SiEK 

E. laEI&Sj-l WIMM3 CVDB01I 2JSH £|gAI?!EI-. Zl W, iSaiAI^M5|(52)g AI-gSHA) 1S1EI 

a CHS 2S)§H"5|g EBEiySI-3, gef§3°t(28) a M3I0|E2!^(29)M ««*H:KE 17). 
0121- 1T0I SBAd. Sh¥2^(27),Slf§35, , -(28) a M3I0|M2^(29)S OI^CHAI^ ?HIHA|E-|C7) SSSEK 

aSOII, TE0S2SRK53)# &EX-||7IS(1)2| 230)1 £|S?AIE!EKE 18). TE0S2S)^(53)S aHOIES 
^(29)1 13SPI 22SA1, 32J °t!=m= 0.3^raS t!Q- 01 TE0S2£^(53)! CMPgOfl 2|j« 
SOhShCH g&fhS)3 §35|(30)# SS'XKE 19). 01 3711 Ofl A) 13^(30)2) ^32F XI1 1# 
UH2(I8)2| ?)EI= 1.4«fllO. OI2h &0|, 13^(24)011 2J*fl nSBia 0iai0|g^(Ag^)2h 
««(BS^)°| 3*H OIEI &S)AI?I3 Si^ES, TE0S2£h^(53)g g&S)S101 13^(30)M S«5)S 
CMPg§2| SS^SH 73 2m ^^1- HO. E, §39f(30)2| 5301 S^S)E|0) UB^Ofl, 3 S2| 
ESEIE3eHEIS§S ggSMI ^tSsfe 4= SiO) OlARf 7)^01 AIH. E US Oil gg8)£ 8)2h 

aUI ±S| ^21 AhStBAI HH2a §StBE §3^(30)21 130)1 2^^^0I 457IAI Sf^E). 

OSM. 5S3IA|^g5f(54)a A)§5BA) §3^(30)a 13^(24)1 EEhOlOfls'O^OIItiJCHI 2|S« OllSSh 
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H HH2^(31)# ^S*tD(E 20). E, 5£aiX|^^(54)M XilTItt ft 5Sai^l^^(55)M 
12, 01211 AhgoHAI 13^(24), ^EI5iia^(23b) a •aB3SK23)« EEKWHISM ^JoH MS*KH 
2^9(33)1 Sfi*tD(E 21). Q\9\ BOL HH2£(3I)2] HRS 01-EHCHl 2^9(33)§ SSoES, 
2^79(33)1 EEH3IMSMAI2J MSS0I7F 80R3Q. 01 ttHSOL 2^9(33)2] EEK3I 

W«332| OOSOH^ffllMUia S * Sin 80I*KH V 4= SACK 3 33h 

2^9(33)2J EEH3|IHI«5SIHIA|2| ?h3«e» DRAM2J HISsg S! d£l£2J *FgS E 

sw ^ sid. 

DsOIL HH£!^(3l) a 2^9(33)21 LH^M ^£*ll 71 B( I )2| 2 3 CHI SW9t(56)S ^IHEiS 

E~ CVDES AtStl/d SSJAISQ. £, §5|(57)1 &B^(56)4HHI SIS1AISCKE 22). S*K57) 
21 £|B1S StHESE E~ ^2*H E^g §2) E^gJOil ^JoH titIV ^ SID. ESB# AFBWI [in 
SOU, 2^9(33)11- 1T£ Dl/Jtt SZfLHOlE S^(57)l SSSCT DHSa" «7l SID. 

DHOfl, HH££(31) 0I2I2J S^2J «3SK30)#2| g°|(57) a CMFSg MgtHAi 30h5|€1 

0121- BO| oHAL HH2E(31 )LH0II *1I2# HH2(32)M 2^9(33)LH01I 2^(34) 

1 ttfittCKE 23). &Sf5K56)S At 2= HH£(32)2j 391 ES»(32a)S E|H, 2^¥(34)2J 7311 E2 
#(34a)^ £!D. EEf, §2|(57)£ Xi|2# HH£!(32)2J »2 E2#(32b)£ SEIjI, 2^¥(34)2J M2 E 
2§(34b)£ SD. S-OI, SI 2ft UHd(32)2* 2^(34)^ SMS SS£!D. HI E2 

ft (32a), (34*)^ ^2j HHE|0i^£SA| 7ISSH2, BI2 E3#(32b), (34b )7|- R2ft M£!(32) a 
2^?¥(34)2| 2*£a»£S Elfe #7|?J u ^ gQ., 

Et>, S £A|0||01IA1^ X1I2S UH£(32)21 *=JJ||(HH 3^(31 )2| 30|)g 0.7^S *H1 2^(34)21 30|(S 
^9(33)21 g0l)S 0.7*m£ fcr 4* 2JD. E, ^1^(56) 0121011 19^1^ SSElBej- 

E= aSBiHSTOIOlE iH OIB°l 5{#°{-0|O)E #D. U£M°t, BSI€|&S|- E= 1 

ihS^SI^E ^iHEIg E£ CVDS s A«*IA| il^AIS * 2JD. 

DSWL 123^(30) S fi!2# HHfl(32)4HHI £E|5§5^(35)g £l*JA|gJD(E 24). 6! £15111^ (35) 
2J il^JS MEI-^DfCVOg E~ ^HiEI^QII 2JtH ^tSS ^ 2iQ. 01 ^ El 58^^(35)011 2J*H M2m 
HHi!(32)2) g2J ^MV * SID. 

DgOfl, 4' El 51 a5f(35)^D0 #^^3^(36)g il^AI&D. #^§9^(36)£^A1 TEOS^t^M S 
^AI^ 4^ SID. E, ^Itl HHi!S(31) S 2^73(33)2J 2°2F D^fflS 5SaiA|^M°|# Of 
ti" EEI-O-I OH SOU 2JzrH #2.^3^(36), 4' El 51 SW(35) E^ S3^(30)S mmm, 
HH^^(37) a S^^9(38)M tt«ttO(E 25). 

Ds(HL ^Itt &&^(56) a §°|(57)Hh DI-S^TOS HH^S(37) a S^^9(38)2J LH^M ittftfe 
EM7I5(1)2| 2!30il ^l h 5|(58) a ^^ k (59)M E|S|AiaD(E 26). E,»ZT« 3^(36)^2] 

&1T5K58) SI S^(59)M CMPgOII 2JtH SD^hOI HH^I^(37)0il M3m HH^(39)M ^^Ul-H S 

^3(38)tHI 2^^(40)M S«^D(E 27). ^1^1(58)^ M3^ HH^(39)2J \ E^|#(39a)^ El 
H, S^¥(40)2J M\ £S»(40a)S BD. E§>, §ef(59)S XI 3B HH^(39)2J fl|2 E3*(39b)B 
S^^(40)2J XH2 E2#(40b)^ &D. ^1I3# HH^!(39)2F 2^^(40)01 ^^E|^ 
UHi!(32)2J 3°2h DS2WI0ID. SI1 E2#(39a), (40a)^h ^2J HHEICH^SAI 7\^o[H f M2 
ES#(39b), (40b)^h *i|3# HH^ (39) a S^^(40)2J ^E2#^S EI^.SS ^1^ dh2f ^D. 



SIAI £I^AI^ 4^ SID. 

DSOIL #2.^3^(36) a J1I3# HH4!(39)S0I| ^EI5§ae|(4l)l E|^A|?|H, 7dl3# HH^(39)2J 
2h Dh&^l-AIS #Z!*§3^(42), XII 4= HH^ (43) a EAI^^I S^^M SSti" * £ El 51! 5^(44) 
1 gs]A|?!D(E 28), OjgOil CH«A1= fl|3g HHi!(39)2J 3°2F D^hAjOIH^, H2J ^Ailt! 
g ^^D. 

DTOSfSS, §3^(45)1 BfEM7l5(l)2| 23011 il^Al^j ^ MISFET2J ^^(damage)tl^M ESu^l 
9|«|AI 400-COU12J ^^CHy^EiM tfAISUl, E »EM?IS(1)2| 213011 nAIH0ld^(46)« m*\M9\ 
E 3011 EAItt DRAMOI 71 2] SSSD. 

4^1*1 DRAM a 3a5»BM 2J5F3, §3^(30)01 WEEIfl CHSIOIS^ (AS^)2h ^Stl 

^S^(BS^) M0I2J EWf oH^EIOI SJ^ES, «2S HHij (32)0|^2| I§f SBBCT ^tS^^ 7hS 
§ sEM tf^Aia ^ 2i^]lh ^AICHL bH^^(31)2J Hh^T3 OFEHOU 2^^?S(33)# SSu^l UHgOil fe^l 
EW^Ofl J\°!o\^ 13^(30) a §3^(24)2J 2Jt»" 2^^32J OK^^^UIM V Si 

D. 013011 2|SH, S^^S(33)# ^H^ohCH DRAM2J Ail is M S d^l^M L^AIl 4^ Si 

D. E*h 01 UH^CHI HI2e UH^(32)2J U^3S ?HSHA|E1C2J 6fSSD teTTII £!Ef. 

E, 2^^S(33)2J 301^ WOFAIH^, S^¥(34)2i &§E|0| 2^(34)2] 73 ^ T^ISW 4=7h 
SSD. OI201I 2J*|, HI1# UHi!(l8)2F M2m HH2(32) AI-OI2J KVw WSSKB DRAM2J 4^5|£2j H 

§2J S^tffe^ E£S>- 4: SiD. 

E, M2m HHi!(32) a 2^^(34)2] ^E2#(S112 E2S(32b), (34b))01l ^M^M xHgmOl Xil2# 
UH^(32) a 2^(34)2] X\%*M D^D »B*H2, DRAM2J t, p ^A|g 4^ SID. 

EtT, S ^AlCHIOilAI^ ?HSHA|E1C2J M2m HHd(32) a 2^^(34)M UH^OIL ?H1A| 

E1C2J gS13^(28)2J S^SSOII SiCHA121 a » El 01 atHS DhSW Hfi^ SH, S?S*W ^2 
#21 SSB3Sf(28)« ^^oFJQ ?HIHAIE1C2J ^SjgSFSfg 3711 ^ SICK BJCHS, M2m 

HH<3(32) a 2^^(34)2| »SSA| LH120I D^§SEI5^0ID §^EJ^§ xH§^ Sill, 
BWtfSCT <^l^ e# A^5fe 301 ^teMSD. 013011 2|«, E2§0| ^g MSoHAI SI2S 
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UHi!(32) S 2^(34)21 7^1 EI&SKM DRAM2J Ssi tf^Ali 4 21Q. 

E. B £A|Ma S2H tfSSPI °|oBA) 0IW»AI£ al^ ^S?HSS2 S 29-92794:2 (HI 7I1S 7lg 
S(SEH HiaoKH flgfcCK 

0- s^ a^gJHSfi 129-92794SCHI 7I1E! 7|^CHIA|= XII IS BHdai 12s BH21 S^*>= 1E1I31 

amiAiasa sssog ««sm a?i iuschi ian«ss§oi s^ittQfe ssoi aa. a ,*» bhs 

2J *|2^01l JHIIAIEW SgEPI 01 SOU Sah SS S,WH4=^ £S 153 12g UHdtHI A*SW £7J 
aQ. 7fg ii 12s UHiJOfl AhStJ gi?, JHIBAIEISggSM 700*cSfe £S SE2J fl3EI33a 
iflgir 4*= SQ. B tf/JM0|A!£ OIHW S1SOI SJC*. 

a, b saioisj 721 xatsra sr& drammai^ jhebaieicsi *gss$on 12= bh^oi dubbin 01 
euoi^me sseiaiel laioims^aia §321 smsr a= 21 soil sjsiai a geiEdjfff 

1- 0.3*mgE2J SNpEOS £|SjAI?|H aCK 01 HI SOI. HI 24 HHSai IIS HHda £rajg 1.7^ g 
Eh. ££, 12s HH2S MHEIfli CHEHOIS^ai- ?g£|5S2?°l EWS *H£Sh= SH^W *«S?J 

ms on, 12s ma at wis bhsi s^sfe 3^7921 aois i. 7*ms aa. o. 3A m ^)ni°i 

£EI5<y-£|-SH SgStXI 3 °EIE 2^792] 201^ 1 .4«5 SCK CQEhA), 12s BHdai- HI I 
S BHS1 2^3t= 1E132| HOI^ I.WIS2g SQ. 0|2h SS OH^MUPh £S 1E131 t! 
SSPI °loBAIS 2§ 2^730IIE mia^Stt native* a^ « EH 31(bracket )CVDg §(HI 2Jfj- S^B! 
°>-2J aiSOl S£*PI SO. COE1A1, OI2h SS ?|fioi °JsH wH3°\ AilJS Sf5o§E5 E| 

H EtJ- 2^?790l 271 LLBSM 1£21S 70% SE CHI Ol^SCh E, OI2h SOI £S Al*^2| 1E1 
3 CHI ^wg|S2J HH21 ^?«§PI IUSM, ME1321 *I*MI 2|5H 101 £12 

SICH 2fl25kHzS SQ. 

0131011 CHSBAI, B ^AiMCHIAI^ £M 1 El 2 CHI g§S^ 2^(34)21 ^ESs^l Alt^MOl feTS Si 

Ahmsm a n aoi^ o.?*s iusoii, 2^^(34)21 w^as ioows ajh .^-fi 

21 2°^ 2^73(33)21 S0I71 S^l CUi ° CHI 99X01 S^MS 4^71 aCK [QEFAI, ?^2|SSJ g 
sr?iO-4= 2^^(34)71 IS ?£2§£g 5fe 31011 ¥7h5«AI Xil2# HHd(32)E ?E2#1 ol 
JQ SICH 700kHz OI&^S S 4 SICK 

a^, B ^AIWICHIAI^ 2^¥(34)^ HUs HH£!(18)01I 2^EI= 0111 ggShafiEh "HaSSg !(BS 

<%m m\m uHd(i8) a §ein(22)g ^sbiai srn 2^^(34)g niiia misfet on a pxh^ mlsfet qp 

2J g^g&EaiSe9(l5) 7ilOIMS^(M)(HI 212 2^A|g 4=E aEh 01 2?. «l2s BH£!(32) 
= flllS UHaaSAi 71 

££, B ^AIOIICHIAIS lS9f(24)0fl 2JSB ?H IB Al E1CCHI 7l£j5f= EWS &t1A|?l= DflM ^S*SX|°|, §3 
°|(24)M ^^ShAI SfH 5HHBAIE-1C2J 12 0|^2J °^]J||°1 §S5|(30)s E|S1AI?IH 01 13^(30)^ 
□•IPgOU 2J$H SDhSra S&atBE 5D. 01 2?, ?aSISS^(BS^)2J CMPCHI 2J*t (dishing; 
SAIS^S S*ia=e#)# S-AloPI ^I^BAI, ?a2|Sg^(BS^)(Hl CHI MIS ^£1515^1 ^2 

ty= aoi um-sioO. 

E, §SS|(24)£ 3HIBAIE1C2J S1¥2^(27)g SSSPI 9lt» §(48)1 135|(24)M AlSSIg 2 

01 OH-ieK 3HIBAIE1C2J «^$0| ?HHA|E1C2| .£H0|#2I -SJ^IISI fJSJAIJIil 01 ? 

9SISS^(BS^)§ S= SSEJXI^MSIM OI^SS sBAI CHISSm ^BtlSS^OiS!- sbai a 

30I01E 

£E*t, H tfAIOHM^S HI3# BHi!(39),X||4# HH<3(43)(HIE 51= HH^l ^ff MM 

^StUAIEt, 5|-# UH^a> 2^£IS SEiUM $011 CHIMM3 E|&5|, ^Ols^ §5fE|&H[£| *1 

#5|M IHEiySU2 »3§ HHd- HI4S HHid^S oHE SD. 

^AIM2 

S 29S- B S§2| 0-M 4'A|CHI°l DRAKE1 ?fi^BaSO|CK B fe'A|01|2J DRAMS ^AICHIISJ DRAM21- 3 
SSHHS S! SI5?g(E 1 a E 2)011 SiCHAl 01&7CT0IEK CtfBhA), 3 ^^21 ^SFStP-. ^ 

a. B ^AlCHia DRAMS ^A|0fll2J DRAMfll- SI2S HHdO|^2J 7S 5! XH^^gCHI CHoBAlB gO\T5tH. 3 
^24 7S S! ^ 3^(30)^221 bH<5S(31) S 2^73(33)21 SSSS(E 2I)DCT 01S.WI0ICK 
CD/EfAl , 3 ^Ba ^SCHI HflAlE 45 BfejD. 

B ^AlCHia DRAM2J X1I2S HHi!(60)S 13^(30) S 1351(24)21 aSEgfOII HHdS(31)LH0fl S 

g£|01 2iCK E 29CHI EAI§I bh2h SOI HI2§ HH<3(60)2| Z<22\ §gev(30)2J SSS §^SSLH01I 
SJH, a 12= HHi!(60)a UR3S ?HIBA|E1C°1 S3 (13101 MS ^(29)°l I3)eL1 SI^OII ^|x|oH2 

ach oi §s «i aim tat n\*o\w\o. 

E, BH£!S(3I)21 SI^CHI^ 2^79(33)01 SS£I2. 2^73(33)LHCHI^ 2^(61)01 aSflOl 
XHI2§ HH<5(60) S 2^(G1)S £ AIM 1 31- DISJW1 ^SIS *}«E|CH an, SI2# HHS(60)S SSfEl 
EhH|o S oi^CHAI^ Ml ES#(60a) 5! S^OIh^S OI^OIAIS 12 E2§(60b)M 7S1IEK 
2^^(61 )S gfhEI&efoS 0I?01AI= M\ E3s(61a) S! S^OI^^M 0I^01AI= fll2 
E3s(6lb)S 

M2 ESS (60b), (61b)= 12s BH£!(60) S 2^¥(61)2J ?£2§2gA1 7lso^ 210IQ. 0IE1 
SOI S^OIhSS OI^OIAIS ?E2st ?>7| UHSCHL 12s UHd(60) §! 2^^(61 )2J J\^J±m E 

ss- 4= aa.esa s^sisssi mm ^ssis2j n^sFsioi oram^i Sst tf^Aii 4= a 

O. II ESs(EOa), (6la)= S^OIh^Im SSW UHa ?JIUS°SA1 7ls3lS 3101 D. 

E, tiAIOIiat Dffi^S BHSS(31)£1 ol^CHI 2^73(33)01 SSEPI CIBSCHI, BHdS(3l)2J SOIOJ 
#SSh= B3§ 2^73(33)2J SOU S?H V 4 aCK CCfEhAI, ^AIMiah Oh*»7WI5 12s 
BHd(60)a ei^MIM 0.7#g Sf3, 2^¥(61)2J 1011 0.7/< m S W 47h aCI. 01 iah ^AIMIOII 
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DRAM2J a5£9 SSK 2^^(61 )2J 

$ SICK 




teos 

#£§3°K62) 3! 9aH(64)6KHI = SaEI&Sf(B5a), 8WDI&SK65b) a §!s*E|&Ht(65c)£ OI^CHXI 
£ fll3# BWS(B5)7Hifi£|j2, *II3# UH£(65)^ g^§Se«66)£S SO) SICK EE, #Z^3^(66) 
#011 = I^EI^(67a), ^DlH°|(67b) S B4EIB5K67b)3 OI^OIXI^ H49 HHfl(67)0| S«EIH, 
«|4# HHd(67)S §351(68)^ 901 SiCK 

#^§g°H66) a §3^(68)2 011993 HK)IOI±±HE19 gg£t CVDgOII EJSH tfElfftfffl-STS 
£ V ^ SICK ^11 3e HH£(65)= H°!9IE£MVB E= «Efi«L2| ^MUH^^^Ai A>§1* 4= SICK 
fl|4# HH£(67)£ EAIoFAl Sfg 71SAI Jil3# HH 2(65)011 S^SCK *04S HH£!(67)£ Yd 

^AiVS^AI AhgS" 4 SID. 13^(68)^0)1= HHAIWI Old ^(46)01 ^gEICH SICK 

Q8WL S £A|0||2| DRAMS] H£&B9 E 30~E 379 AI-goHAI SS££3 fiSttCh E 30~E 
37S B ^33 Cfg fiA|0J2J 0RAM2J X0£gg2| 1 CHI M §g£H3 EAIt!" B3E0ICK 

B A|002| DRAM2J blh2h STOI A|O0l2| £.321 SSJW^.f HSKIK 

HHd-S(3l) 5! 2^9(33)2] LH^9 StJ-ofe BffiHPISd )"9 23011 B»EI&s«69)9 011113 CVO 
g9 AI-So|AI il^AlgJCK E, 8HH1I&2K70)8 01999 ^ItiE1g9 MSUM gsjAISCKE 30). 
^□I^°[(70)^ ^IHEIgOil S\M gsjEIES, EAItr blhfih SOI £g]?iU1E|XI7l- U«HH MOIE(void) 
S9 »S feMEHii SCh 

HEHAi, BKfl7l8(1)9 300071^ SEBJ H2m*HHI SXI?/CK 0|£h ITS H^oKHIAI^ SE2I- # 

amoi er=oifesf(70)oi ssse as #01 s eih, mason a a^a(33)2jm«oi sraei us 

SD(E 31). 01 UL B4hEIBSKB9)7|- SNPDIh^(TO)2| ?JIH6££A1 ?|feam °^29 

mot DHHS1 V»A|(| « SICK 
DSN, HHd§(31) 0I2IEJ g^oj 13^(30)^ ^D|^°|(70) S! Ssl-E|&^(69)9 CMPS9 AhSoH 
Ai gOttKfl HTIttQ. 01^ aoi «AL UHd£(3l)LH01l B»EI&st£S OI^DiAl- HI E£]#(60a) 
S! S#DI&S*££ OI^OiAl^ H2E3A(60b)£ ^SE|£ H2* HH£(60)9 SgmH, 2^9(33)LH 
Oil IjaFEI&Sj-og oi^OiA!^ XIII E2S(6la) a 8WD|&S|0 3 01^01X1^ 7HJ2 Ed#(61b)5 ^2 El 
£ 2^¥(6l)9 SS^CKE 32). 01 &0K BH^(60)S|- 2^^(61)^ gfllS ^^^CK 

CFM01L 13^1(30) a Xil2S HHfl(60)S0ll TEOSiM^l E|S?AI?IH #^3^(62)9 «fi«D. E, 
iSMXI^M^S D^H^ ^ EEhOIOIIgCHI #^§35|(62) a §3^(30)9 01S»m 

3^79(83)9 *a«0(E 33). 

ChMCHL 2^3(63)2J LH^9 Sti^fe 9ZT9 3^(62)^011 lfhEI^(7l) a §^S!(72)9 £1^ 
A|5?|H(E '34)/a^S(63) 0|£|EJ =^13^(62)^ l»E|&e|(71) a 1^ E J!(72)9 CMPSP8 ^JoH 
SDWKM ■ B«E|'BSf(B4a) a l^Hi^(64b)S Ol^OiXI^ ^£13(64)9 SS^CKE 35). 

B&E|&5[(64a) a g^ E J^(64b)^ CVDg E~ ^fflEiSDil EJtH £|^A|1 ^ SICK 

ChSOlL BaEI&^9 CVDgCHI °J*H £|S|AI?|I1 W^0Ih^9 ^EiE-lgCHI 2JtH £13AI?ID1, I'thEl^^ 
a BthEI&^^S 01 ^01 XI ^ ^#°I9 a^A|g!CK 3 5EHEIEHEHHI 9} EEWIOilS 
71^9 AFSWAI ^#^9 IHEiysm, B»EIB5K66a), ^Dls^(65b) a B»EIB5K65c)S 01^01 
Xl= HH^(65)9 ttfiHQ(E 36). 

QSH. ^ItiE19 g^Al^i CVDgOII 2J^H ^EIS^tF°i9 g^A|?|H, 0131011 SEISiTf^g M3 
m UH ^1(65)011 DHUtlCK H W, 01 ^EIE6h^9 CMPg# AFStlAI g&t^Kfl #^§3^(66)9 
^^^CF. E, HH<5 (65)21- D^WS EAIuWI 9E13 S X1I4S HH£!(67)9 SSttCKE 

37). 

□h7a^og,gg°|(68)9 atEjeU^I5(l)2j 2) 3 Oil il^Aia ^, MISFET2] ^^im EEu^l ?I^UAi 
400 4 COHA|2J ^4r0iy^EI9 BA|*m, E ef£H3l5(1)2| 23011 HH AIM Old ^(46)9 B|5JA|3| E 29011 
EAiy DRAMOI 7i2j £^^!CK 

S ^AI0t|2J ORAM a 3 flli&gOfl ^Jo^, ^A|0||l0ilA1 M'S*} DhS7WI 2^9 S9 4^ SICK 

EtJ", S ^AlOllOllAiS S^IXitJOl ^ ^DIS9 A^oHl Sl^l UJISOiK S^*(61)2J TEl^StS 1 QOI 
umiCK E^> (33)01 f a ^l LIU ^ CHI 99X01 ^01 CK E, 

Xil2# KM d (60)9 2^¥(6I)0| W?DIh9 A»*m 2l?l UHSOIL 51CH 500kHz OI^OICK 

^AIWI3 

E 33^ H E ChB gAIOliej &E^| 2^5|^§xll B^Eflia 2312) 10119 EA|?| S3 

EOICK 

B 6IAIDB2I S^tl^&xl^ DRMQI- feEI3S9 ETffiSLHOI ^AHAIZJ 2!£SAK ^EI^(201)2F Oil 

EEI^ (202)9 5>^CK ^E|^(20l)01l^ teEIStf §9 ^tSofe CPU, ^ (stack) SOI SSEI2, Oil 
SEI^(202)01I^ QflOIEra ^^ElOi HO. 01ISE|^(202)£J ^gOi!^ HI1 

S9^^(l/0^)(203), SI2 a9^¥(204R HHxIEIOi LW\EtZ\ S^^9 XIIOitICK £Ett HI 
^(203) a fl|2 2^¥(204)9 ?\MM S^^EI- CliOIEf^ CI 3d ^(206)9 713A1 Hi ^(205)^ 2^ 
Elll, ^E|^(20l)^ SLHSCh 
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B 6'AIOIISI S^Efll 23SjS|SS«2| gAh0|Z5= 15x8mrf0|2, 0RAM2J OflSEISSFS 256MUIM0IQ. 

£ 39= B £AIOII°l DRAM2J 4Lfi¥ BSEOICh B 41 AIM 3 DRAM2J ffllEEl*! OiaiOIS^(AS^) 3! 

^«iiss^(Bs^)s ^ aim 1 2i- n ?4 a asareioi sichaj oi^tooid. cuefah. 3 *Bsg 

a gAIW2| &7EX-II 23£l£§-*l = DOSEIfl OiaiOIS^(AS^) SJ ?B!S|33SHB3S*) 01 21 (HI feEISI 
SS^(DS^)! a£Q. feB|il£Se?£ OiEEia CHBflOIS^ SJ ^SSISS^ 0I2|2| 3«1£2AL 
£EI¥(20I),X1II £j 3^(203), 7112 £Jge?¥(204),tfl±(205) SOI 342101 2iQ. 

fcEIS332K032|)2| BhEa7l5(1)M^>aaSSS?jU. D^7W2| p3 1 (3),BEIS2?(7)0I 3421 
2, 321 ^S4 h 0fl= 4^132^21 0W7m?i rUm MISFET Qr€| 342101 SICK CH7IA1S nxlti 
MISFET Qn2§ OUISffi SOTS*. P xHS MISFETOICHE SCJ. E, CMISFET^5M ?>3 SJCHE #Q. 

nJjy MISFET Qn22| 7flOIM2 = (| |), a§32|(13), AfO|Eii±10|A1(l6), E3I°!S^m 74S} 

= g^MS.fESISe?(l5)£ ?«S|£S32|- DI&7KI0IQ. E, TE0S^5|(i7d) 3! 

□21 ##011 3421= Alls BH4K18), ME13(22)E ?S 51333 21- D^WOID. 
E,s2JlS3-(23), tfa5S»eK23b). §951(24), 33^(30), M2S UHd (32),S^¥(34), 4'E|=1 
5^(35), (41), (44), SZ^9^(36), (42),71I3# Hid (39), 2^3(38), 7114s HH£! (43), 7114s HH2 
2| g^(43b), §9^(45), SI AIM 01 £^(46)011 HtlAlE 53513332* DIS7WD, COEIAI, 3 
^21 aq«!0. 7114s HHd(43)S D)ISEI^(202)2|- ^El¥(201)l g^S|= tf^ (205)0)1 4= 
7h 2iQ. 

S gAIOlSI BtEH 23*134x121 73l2&g£ 4713 feE|SI3832| 2,^2) VWHI 0)§SI= 2*^113 
g «o, 2| ¥ j|)0| fl|£U[w2|. O^WOIH, ^AIDHKHI A1 gStt IfP-. [KM, 4A1I3 S21 

B £AI082| SfEa gaiSISSWIM 2|ShS, 4713 A|0IM°| S2KHI ¥71*1 A| OISh2| S2IM 3>=CK 
= , E 39CHI EAI3 UI2I ITOI DRAM2I S3(D1ISEI«! CHaiOIS^(AS^) S ?WflSS^(BS^))2|- 
El 51333(03 3)01 11^3 7912s UH 2(32), 711 3s UH^ (39) S! SI 4s HH£!(43)01l 2|*H g^2|»| 2IAISL 
01 M bH2 = t[= H^gSSsOl ?4=3 HH20IU. M-E1A1, DRAM ¥^21 BEIil 

3 ¥B= 3^HH£01I 2|SH S^£I2, 23H34x|2| §SN?iI}4M 3711 SKH BtEHI 235134 

x|2| gsi UgAIII 4= SiLK B ^A|0|2| S?, g^Hh4= SICH 700kHz OI^SS %> 4= SiQ. 
OI2F DRAM3U feEISI^g g?HS ^gAI^J SEHISSS ^Stl 3^M= 211 S 

^5fe HHd!§ 971 SWI 2J-EICH g^^K^^I 20)73*1 1^£J0)I DRAMiU 

^EISISl SXIAIS S°E|-E TJI^SOI HH£!1 AhgSfe 79*^01 S° ES ME13 

Oil 2|5I HE s(SJS)Zf2| HH^S^M ^tSSfS g^O)|E OI2h g-g §2 =sv^uh4== fcJMD. 
^, H ^AI0II0IIA1= S^¥(34)2| 73*^m 79^3, DI2s HH<^ (32), 7313s HHd(39) 3! 7314s 
BH4!(43)0II 73^MOI SXHgg AlgsW E*t DRAM2) S«2I ^EISISS^CHI A| =gtJ- HHdS Ahg 

sh= 210)1 2isn, yg(si.£)g m±tm &slm ssjfissxi2i ssm *j*)i5i»i *f^ai?j 201 
a. 

0I#, B BfSXHHI 2|5|A1 01*013 l h Si ^S2| tfAIOIOI CD-EFAi ?aa|SS ^SMAISJ-, B ITSg 
4^1 ^AlOflOil ^§E|= 0ILI2 3 fiAIM OlifohAI S^-g*ILHOIAI CHE17CTS 3= 
MBOIQI. 

Oil US, 4^1 gAIWOIIAIS ^EIE MISFET! WIAI^HAH SS«X|&, ^ExflXHeM A^g*^ HISS &7 
ElgxIOIIE 51 B%> 4= 2iQK 

BSOil °[0)A| 7HAIEIS aSI CHS^e! 210)1 2|S]A| 201X1= 22IM ^SShS a§2|- 2fO, 

[11 CCB?i2| DIISEiaM 5=^ S?ESI S^SlSSxIOII SiCHAI, gjflias ?HSHAIE12h g^sOfl SSS ^ 
Dig §3^1 A|0|0)| =3 HH»EI= 7311s UH^3h SI2s HH22I2I g^Aig|S§ tf^AIS 4= 2!Ci. 

12] XO Is HH£!2h 7.112s HHd2| S^^S¥^2| 73SAIS 4= 2JD. 

(3] 7;il2s HHi! 01421 bH£!2| UH^THtfs »SAI1 4= 21Q. 

[4] 7312s HH£!2| S4S§g 1*IEIS§0| 7HIHAIE12) S45§ OI*S S)CO §^7114=^ 

3 flg ES §£§SOI a= 7HeOIQEIE 7112s HHd°^A1 AHU 4^ S571I SCI. 

5] COB? 5 21 OUSEIMm DRAM2I- g^^ieOll S42l= ?StlS E^ ^E|5|S2J a^g&Ssi 
, p 4A||l 4 SICK 

E, 471 £2^ si SI §§4=1 S7IA|?IA| &3 ©41? 4= 2iQ. 

g?* h 1. ej-Ex1PIB2| OIIEEia CHBIIOIS^CHI 343 DIISEIg d E -iig MISFET, 
471 DIIEEI1 CHE)I0IS^2| ?e2|. ^SlSgesOII 343 ^SSSg MISFET, 
471 DIISEI1 <5 E -i!g MISFET S ^SS^l MISFETM S= 7111 SZ^3^, 
471 DIIEEIi! 0131013^21 £9| 7111 S ^§35140)1 343 UIS^, 

471 Ul Mi! 40)1 S4EI3 471 OIIEEI^ flEjg MISFET2) *^2| ii, Eai£JS^O)l 2713^5 g^S 
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471 ga^§ g&±m\ g^toii ^san 471 sa**i8 sstexra feoioi 7i°m= 471 una 
Em coaioigesn- 471 smasssiara ewm s» a= sh±ai?is mi S47i gssais i 

Sf2k» Bfe 3312 Sh= SD2 §^13 D 4i 3fiS>= 2BJ£|3§£|£AI, 

471 fli2 §^39}2 nsj SS0 | gEn^m £Eti-32j aaesw hhssoi sseioi 2^, 47i hh 

ai§2| LH^OIIir 471 §g3LH0)| 32) 131 UHdOi «4SO) 21= 21 ^325 o)= 

2. ersMTissi Maaa chboois^wi «4a onaag ij^g misfet, 
nasifl oiaiois^ sgtisgewi §4S assise misfet, 
^^[aagjjHaiois^ a seasssi 012121 ^bisiss^oa **4i! gtmsai 3^21 fcEiasg 

£-71 nSBIfll MISFET, ?g5|3g MISFET S feEISISg MISFET* S= All SZ^S^. 

471 nasia cnaiois^2j 471 7.111 «z>aaer&oi sas him*!, 

#71 biefl^M «4sn 471 dosei* asjg hisfetsi ±±, Eaisjs^oa 37132s s^a 

471 ga^i gstexiai ggscm n4Ein 471 §a^g gif^xra soiwi 7iss}= 471 oiia 

471 7312 s2.f|3 D 4? 32) £301 S&llEIJl £tt H2| HH2S0I <£4EIO) 21 H, 471 HH 

^alw^gE-f 71 13 3 ^ SSaUHW 32| ISi ?fe BH20I S4EI01 21= 211 S|= £7 

471 hh2= 47i oiiaaa oiaioisejcms gg&ixi sm 471 ^2 si £223011 3- ee= 471 

2! a feE|!l£SSi(HI3-SSEI01 21= 211 l§2S5fe SqSIS&XI. 
IS^tM. SICHAJ, 

4^71 HH=2| UhETSS 471 §^-1i gif±»2| 43MQ OhEH^tHI S|xm= 211 HS°£ SF= SJE 
Xll S SI £| £3X1. 

S^?*f5. MZm SICHAI. 

4 k 7l ^SsISS^ ££= ?bg5|gs« g feE|S|S3^2J 471 HI i^iS^lz 471 dlM£!l|- IS! 
IHSS 01 ^0) XI ^ Jills UH20I «4SH, 

471 HH = £ 471 711 is HH£!2| 4¥.01l S4S 7112s HH 2 3 211 msa£ S1= &Efl 93828*1. 

§?lf G. fll ZtfOI 210) M, 

4-71 HHi3S2| Sh^Oil^ 2^301 SSEII2, 

471 HH£! EES HI2S 471 S^^2J LH^Ofl 471 UHS a= SI2g 3 SIS ^43 2} 

jl/d Ig^aail^MISFET, bElilSg MISFET £ES 471 Xflls bH^Oil g^ElO) 21= 211 ^ 

7. ramOi 21CHAI, 

§^?tf8. m -mm 2101 ai, 

^71 §2S 01^017:1= 471 HH£!§ a S^^32| 71130)1= §Mf5[, US>M^. SSh^g 

f, §£hEI&9{- a= gOilAI floja Olh: 17H S= 01E17H2) HtetQi S4EI0I 21= 211 H 




9. 3fB7am 2101A1, 

m lEc 7112s HHd2| 1301 £EI=!t^°S SOI 21= 211 1125 BSffl 25jf|g 



13!. 



471 HHd a 32J E= 471 7112s HHi! S H2| g^¥= ^OIhI ?£2§2g Sfe 

saie oi^oiais 2ii ig££ sf= "&aa s^siesxi. 

g^?tf 11. TJIIOajOfl SICHAt, 

4 V 7I ^OIhSS 0|?01AI= ^a2s2h 471 S S^?92| 71130)1= U»E|&etf)l «4EI0) 

21= 211 li£g S)= ffEfl S5J5|S§X|. 

g^?tf 12. 7411*10)1 210) AI, 

« 
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gw 13. awoiaaAi. 

471 UH£ £E£ 312* HH£!2I 4#M£ £ 

g^MHsm s^g misfet 9 misfet teiass misfetm b= «n m^^m msti 

471 onseia oiaiois^°j 471 nm^<m uimgm «g«t£ 3s, 

471 H|S£« S= fl|2 12^11 33, 

471 Meeia oiaioig^sj 471 «I2 sssteHH ga^^ii ss±*ra tm^. 471 s^£Ri s 
if stream s ^«s=§ «g«t& gg a 

SW 15. X1I14*KHI SiCHAI, 

471 H13 §S2[2J £13 2 CHI 471 *gs|£g°< £££ feS|£|SS3CHI 471 SS^SjS SSteXKF §S!d 

aw 16. aisuoi sjoiai, 

471 HI4 SSStS 471 ga§5!i glfi^SJ 51^2^ S4AI01I Sg*J42l SOI «4EI£ 13^21 

21 5h= osa SafSSSttlSI hs&b. 

aw i7. ' ni4tm sjoiai , 

471 7313 IS^S 471 92438 ggfiAH S3, 471 SM433 «S*W2| £0IM 4S*K= XI* 
01421 BffllS i|8lEI£ 21 SK= S35l£2*l2| 

aW 18. fl|14*KHI SiCHAt, 

funs nafi'Sinam. 16 feaass2,£ ' ai ***** ** UIEiS 

471 471 Alls HH2CHI 2^EI = 21 H4°.S §h= ttEM 23£l£§*|2| JfflSSB. 

aW 19. flMtHH SiCHAI, 
471 7cD I ESS§ S5hE|E^0|3. 

471 IU E2§2 ^=OIS^°J 51 iS2S t[= ttEfl 2S{SIS§X|2J 9233 . 
aW 20. H19&KHI 2J0U1, 

471 W^DIfeSfSl gsj^M 471 &E»I7IS1 ZSrqftKI SAIoHl, 471 ^Ols^l 471 

lh oil ma*h= 3i i92£ gtsa gstassxisi as»a. 

aW 21. ai4tlH SiOIAI, 

471 HI1 B«Sh U2SSf. B8€Hra BitEIS^ EE^ gfH^B!^ gCHJAI £B|g 011= 1 

jh £= oiei?H°i Htsioiii, 

471 BI2 Eg§g gaiej 21 g sgog ^Eifl S^5|S§x|2| 
aW 22. fl|21*HHI SiCHAI, 

471 E=gOfl g|5jE|^ 211 Hg23 Sfe 2SjflS§"*|2J SI3E»a. 

aW 23. fll21*KHI SiCHAI, 

47^3 JS^v a 471 HH24CHI i|SJA|?l^ 211 ^9^3 ShS SIE^I 23slS§x| 

• 
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24. efEXfl^isei mi a ei a oiaiois^oii *J2S miaaa 2 E ^e misfet, 

291 HSEIfll OiaiOIS^BJ ?gs|£g3(HI ^Ssl^g MISFEL 

27i mieaa -^bis misfet a ^gtisg misfeti g= ai azraast, 

27 1 oiisEia oiaioig^ej 27i m\ *a»3sjgoii aaaa 27i dusei^ a^e misfetsj 

291 *gt|£g2}0|| 2iOIA1 271 HI1 SZ^S^feKHI 291 SS*aiS SSfcfc»2| £0121- e^W 

m mz Azmsew ejsa gsitissasAi, 

^Sil^g^CHI 2JCHA1 271 HI2 #Zj-13^0il^ H2j LH^Dll HH20I S2EI01 2{£ 21 

25. tLt£x|7l5S| DflSEIS 0)301 gejtHI §22 Oil HE! 3 MISFET, 
271 M2EIS OIEIIOIS^SJ ^gil^g^CHI SSS ?9*tl£§ MISFEL 

27 1 Diieaa ^ E -^g misfet a ^atise misfeti s~ hm ftzj-assf, 

29 1 ouseia cnaioig^sj 29i hh sz>a 35*2011 ggga 29i mieeia g^e misfethj ej-^si 

29i ^^ti^s^2j 291 ^ii ftaaiasfaon 27i sa^s ss^xra ^oion ld-ei-ai 291 duseis 

Oi&ilOIS^^ 271 ?atlSS^ AKHCHI £571^ 9*» S»AI?lfe BI2 6^13^1 SttSfe ttEfli 3 
sjllSSWISAI, 

271 ^atlSS^Oll SICHAi 291 X1I2 SZJlS^Oil^ 32| LH^CHI HH20! S2&I0) 24= 2# 19^^ 

oi~ ejExii a 3 a saw. 

26. HI1 MISFEM i^^f 5!S S^S MSEIfflOl *S1*J2£S HHXIB QilSEll OlEilOlg 
^ a XII 2 MISFETsl OI^OIAI^ ?BaSg2l» BKEfil SqSISSXISI X|2»H£SA!. 

(a) bi-ejpis mseisi oiaiois^wi 27i hii misfetm «gsKa ^sass^on 27i m 

MISFETg tiSofn 33, 

(b) 271 HIL HI2 MISFET4HH HM §3^f§ 93, 

(c) 291 HM §3^2011 HI2 SSSm tt«*Hl 291 DilEEl*! OiaiOIS^OII 2i01A1 291 HI 2 §35|0fl 

(d) 291 ^^j^SLHOiH ££tt 291 13^3^ LH^S COEW ^J1 Exll^l ^2ofe 5S, 

(e) 291 SI1 Exile 2KHI 291 glT^A^ SSai^g 291 S3 SI ^2011 HI 2 El#g ^2^h 

(f) 291 ^BS|SSe?.M SiCHAH 2 K 7I HI 2 13^011 Xill WJLl HI 2 ^2^fe S§ S 

(g) 271 HII, HI 2 SLH Oil HI 3 S2^fe 0|^CHXI2, 
291 HI I ^ 291 HI 2 ^MCf ^01 SH, 

271 HI 2 271 HI1 ^^J LH^WI ^x|uh^ 21 m®*^ ffEfll S^jslSSSej »5gH. 

27. HI26trtHI 

291 S§(f)M 21CHAI 291 HI2 OIE17H ^2^fe ^S^S ufe BEfl 2^SSS-x|2| HI 2 

HI-fcH 
<=» »=» • 

S^tr 28. HI1 MISFET2F elf4rX^7^ S|S (HIEEI^OI tS!1^2^^ HHWS DilEEl^ OIEBOIS 

91 a OtEiPH^J HI 2 MISFETS OI^CHaI^ ^gfl^S^t ?f= S^Efll SSjf|SSfl2| HI^S^SAI, 

(a) S)-E3C||7I5 ^3^1 DilSEm CHEilOIS^CHI 271 HI1 MISFETM ^^oFH ^SaSS^WI 271 HI 2 
MISFETH ^2ofe S§, 

(b) 2-71 HM, HI 2 M1SFET2-CHI jft] ^2ofe 

(c) 271 ^ajSI^S^Oil SiOiAl 271 HM 13^2011 HI I EaWB HI 2 Eill^XBM ^2oh^ 

(d) 271 HM, HI 2 EfllWHS2^S HI 2 13^11- HI3 §3et§ ^2^fe SS, 

(e) 291 WISEIS! OiaiOIS^CHI SiOiAl 271 HI3 aas|0| 13791 O^Sfe S§, 

(f) 291 s^l^SLHOIH Ett 271 ^37^BJ LH^M [&EFA1 HI] Ex^l## S2§^ 

(g) 291 HM Exil 62011 271 glfi»°l SSl^l §2§H1 271 saa^oil HI2 E^#M ^2oF 

i- OO/ 

(h) ^3>l ^eSISS^CHI ^1 fl|3 IS^CHI M\ SHI- 0)S^H£J »I2Sm a^ShS S 

(i) ^71 7311,32 SLHOfl 393 Eaisl SSefe OI^CHXIU, 
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